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riPftl ARATION "'JnPRa^ C.F.R. Q 1.132 

1. Yssuhito InagaKt, dedam and stet© as fdlows; 

1 I am a cCHlnventor of the suW^ matter daln«d in U.S. Paient Application 
' 09/90S.662 entitled. "SUB5TF5ATE CLEANING METHOD AND SUBSTRATE 
CLEANING APPARATUS', vvhich cJalms priority to Japanese Application Nos. 
P2000.21 A974. filed July 14. 2000. and P200&-240134. ffled August 8. 2000. 

2. 1 have reviewed the results of experiments, which are attadisd hereto, comparing the 
InvehtJon daltned in the above^«fefenced application with the apparatus dlsdosed in 
ii.a. Patent No. S^1>945 OfeitjavBrbeke et al.) and Japanese Patent No, 
JP408334461 A (JP'461 ), which Were dted against pending daima 6-8, 12 and 13 of 
the above-teferenced Appficaiion In an Office acfion dated Deceml>er 16, 2003. The 
exprainients peiftxrned were as follows: 

a. A aubsliata deaning apparatus in accordance wiih the dalms of the 
03/905,662 appBcation was assembled. 

b, A substrata deaning method similar to that redted In the dalms of the 
09/905,662 application was perfomied. The method perfomfisd differed from 
the dalmed method Sn that the assembled substrate deanJng apparatus used 
vvater and ammonium fluoride as replenishing feed fluids. The diange In 
etching rate with time and diange in eoncentrafion of etching components, 
namely ammonium fluoride (NH4F) and hydrofluoric add {HF), with time were 
measured. THe measured rates and concentrations were charted with 
respect to time on the graphs attached as Bdiibit A. 

c The substrate deaning method redted In the damns of the 09/905,662 
gppBcaflon was perfbnned using the assembled substrata deanmg apparatus 
and having ammonia and aqueous ammonia as the replenishing feed fluid. 
The change In Gtehing rate with time and diange In concentration of etd)Ing 
components, namely ammonium fluoride (IMH4F).and hydnafluoric add (HF). 
with time were measured. The measLred rates and coneentraBons were 
dtarted with respect to tme on the graphs attached as Exhibit A. 
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3 The results of the^ experim^ discussed above show unexpected differences 
* between using ammonia or aqueous ammonia as feed fluids compared to 
ammonium fluoride and water/ Specifically. Ijecause ammonium and aqueous 
ammonia are Mary voiatile and act as buffera, their usage allows for greatly improved 
maintenance of consent and stable concentrafior^ within the etching solution 
composition. Another unexpected result from using ammonium and aqueous 
• ammonium Is the ability to maintain much more constant etching rates over time. 
Use of ammonium fluoride and water do not result in the stated benefits. Instead, 
use of these fluids resute in undesirably varying etching component concentraBons 
and etching rates. Aa specific evidence of the unexpected results^ the first page of 
gmphs in-EsdiibS A shs^^s the-efe^^ng^ m^^^ snore controlied and constant In 

the second figure, in. which ammonium water or ammonium were used as^ 
repleniahing liquids, compaied to the flret figure, in which water or ammonium 
fluoride were used as replenishing liqidds. As addWonal evidence of the unexpected 
results, the second attached page of graphs in ExtStSX A shows the concentration of 
ammonium fluoride (NM4F) over time is much more controlled and constant in the 
second figure, in which ammonium water or ammorium were used as repiertsMng 
liquids, compared to the first figure, in which water or ammonium fluoride were used 
as nsplenisWng liquids. Further, there are nomerous pracdcal benefrts and 
advantages resulting firom these unexpected eBtects- For instance, when the 
concentrations in the etching solufion are more constant, lees frequent replenishing 
cf the substrate cleaning bath is required, teas li^uent replenishing results in large 
conservaflona of cleaning fluid, waste water treatment agents, energy, and costs. 
Also, less Irequent replenishing rasuBs In the dimlnlshment of sludge and waste 
water produced, which present the environment 

4. 1 hereby dedaie that the statements made of my own Imowledge ere tnje and that gll 
s^fements made on informafion or belief are believed to be true. I adcnowledge that 
wHlfUl febe statem^is and ihe like are punishable by fine or Impdsonmeni or both 
(18 U.S.C. § 1001) and may jeopardize the vaiidi^ of this appRcatlon or any patent 
issuing therefrom. 



Date: tlL^^ Xh .2,oo'{- , Ua<uJ^ >^^<:.^cJc 



Yasi^lhtto Inagaki 
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EXHIBIT A 



Experimental Results 
2 pages 
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